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Abstract: The lavender is an aromatic plant known and used since Antiquity. The raw material is constituted 
by inflorescence (Lavandulae flos, Lavandulae angustifoliae-flos, and Lavandulae hibridae flos, 
respectively) used fresh or as dry matter. The fresh flowers contain up to 0.8% volatile oil, and dry flowers 
up to 1.5%. The main components, from quantitative point of view, which confer the basic smell of the 
lavander, are linalool (20-35%) and linalyl acetate (30-55%). The volatile lavander oil is a strog flavour 
agent, used in perfumery and cosmetics, but it also has medicinal uses (carminative, sedative, spasmolytic 
and colagog action). The main components of the Sevstopolis lavander oil are linalool (27.55%) and linalyl 
acetate (22.16%). The volatile oil obtained from the lavander Sevstopolis variety, has antimicrobial 
activity. 
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Introduction 
 
 The lavender is an aromatic plant known and used since Antiquity. The Romans used the 
lavander for perfuming the baths and laundry. These uses gave the name of the plant, the Latin 
"lavare" meaning "wash. In Renaissance, the lavender was used by tanners from Grasse for leather 
perfuming. The first mention of the specie Lavandula angustifolia seems to be made by Hildegarde 
(1098-1179) in the book “Materia medica”, where one may find an entire chapter about the plant, 
entitled “About levender”. 
 In 1949, Evdochia Coiciu initiated the first experiments with levender from Măgurele, near 
Braşov, using seeds from Bulgaria. 
 The worldwide production of levender oil is estimated to an amount of about 300 – 500 
t/year, the main producers being France (Haute Provence) with about 65 t/year, followed by 
Bulgaria, Ukraine (Crimean peninsula), Australia (Tasmania). These last regios deliver lavender 
oils that are qualitatively different from the fine French levender, being commercialized under the 
denomination of Russian, and/or Bulgarian levender. The price of the French oil (Barreme extra 
quality) is about 30 – 35 €/year. The yield of lavender essential oil, by hectare, is within the interval 
10 – 25 kg. 
 The lavender growths spontaneously in France, Italy, Spain, or North Africa, up to the 
altitude of 1500 - 1800 m, but it is also cultivated, in these regions, by large scale. 
The raw material is constituted by inflorescence (Lavandulae flos, Lavandulae 
angustifoliae-flos, and Lavandulae hibridae flos, respectively). It is used fresh or as dry matter. The 
fresh flowers contain up to 0.8% volatile oil, and dry flowers up to 1.5%. The main components, 
from quantitative point of view, which confer the basic flavour of the lavander oil, are linalool (20 - 
35%) and linalyl acetate (30 - 55%), but the flavour is also determided by the contribution of 
cineole, camphor, and geraniol. 
The lavender volatile oil is a strong fragance agent, used in perfumery and cosmetics,  but it 
also has medicinal uses (carminative, sedative, spasmolytic and colagog action). It is used in the 
perfume, soap and porcelain industry (the oil being a valuable solvent and paint fixer). The 
insecticidal qualities of the vegetal product that support its use in preserving clothes and linen are 
due to volatile oil that also has antimicrobial and antifungal properties. 
Lavender oil massage calms rheumatic pains. The lavender bath is soothing and refreshing, 
and it is especially recommended for patients with low tone (hypotonic). In aromatherapy, lavender 
oil is used as a sedative of the central nervous system. 
It is an important decorative plant, meliferous (by one hectare, one may obtain 100 - 120 kg 
honey) and phyto-ameliorative (valuation the eroded lands, from sunny steep slopes). 
 
Materials and methods 
 
 In the experimental field of the unit of Phytotechny (UASVM Cluj-Napoca), in 2016, we 
planted an area of 1,400 m
2
 with rooted cuttings of Sevstopolis lavender variety. The cuttlings plantation 
was performed at 1 m distance between rows, and, by row, with 0.5 m distance beteen plants. In the end 
of the month of June 2017, in the meantime with flowering period, we harvested the lavander flowers. 
From the harvested quantity of fresh flowers we obtained, by water vapors distillation, 0.5 L lavander 
oil. 
 1. The analysis of the volatile oil composition was performed within The Laboratory of 
Testing the Food Quality and Safety (LICSA), from the Faculty of Food Science and Technology 
(UASVM Cluj-Napoca). 
The equipments are: GC-MS, QP2010 Shimadzu equiped with CombiPAL 5000 system, 
CTC Analytics. 
2. The antibacterial activity of the essential oil. Sample of essential oil was screened in 
vitro for antimicrobial activities against strains of bacteria, Staphylococcus aureus ATCC 25923, 
Escherichia coli ATCC 25922, Salmonella enteritidis ATCC 13076, Pseudomonas aeruginosa 
ATCC 10145, Proteus mirabilis ATCC 43071 by minimum inhibitory concentration (MIC), 
according to the guidelines of the National Committee for Clinicaly Laboratory Standards (NCCLS, 
1997). 
The minimum inhibitory concentration (MIC) was determined using a 96-well microtiter 
plate. Essential oil was dissolved in eight parts 50% ethanol and one part Tween 80 solvents 
(Semeniuc et al., 2017). Into the first well, 100 µl of sterile nutrient broth, 100 µl of diluted 
essential oil, and 10 µl of bacterial inoculum (1.5 × 10
8
 CFU ml
-1
) were added. MIC was 
determined by serial subcultivation of 100 µl into microtiter plates containing 100 µl of sterile 
nutrient broth and 10 µl of bacterial inoculum (1.5 × 10
8
 CFU ml
-1
) up to a concentration of 0.01 µl 
EO ml
-1
. Gentamicin (0.4 mg ml
-1
 in saline solution) were used as a positive control.  
 For the negative control, one part of the saline solution was dissolved in eight parts 50% 
ethanol and one part Tween 80. Microplates were incubated for 20–22 hours at 37°C. To each well, 
20 μL resazurin aqueous solution (0.2 mg/mL) was added. Microplates were incubated for 2 hours 
at 37°C. The concentration that completely inhibited bacterial growth (MIC) was the concentration 
at which the blue color did not change into pink. Three replicates were run for essential oil sample. 
 
Results and discussions 
 
1. The analysis of the volatile oil composition  
As Table 1 shows, the main components of the Sevstopolis lavander oil, are linalool (27.55%) and 
linalyl acetate (22.16%). 
 
 
Table 1 
The volatile profile of the lavander volatile essential oil, determined by GC-MS 
No. 
crt. 
COMPOUND 
Retention time Concentration  
(% from total peak area) 
1 Tricyclene 7.613 0.03 
2  .alpha.-Thujene  7.727 0.15 
3 .alpha.-Pinene  7.977 0.31 
4 Camphene 8.55 0.36 
5  4(10)-Thujene (Sabinene) 9.356 0.3 
6 .beta.-Pinene 9.531 0.24 
7 1-Octen-3-ol 9.624 0.08 
8 3-Octanone 9.804 1.63 
9 .beta.-Myrcene 9.947 2.11 
10 Butyl butanoate  10.203 0.11 
11 .alpha.-Phellandrene 10.579 0.1 
12 3-Carene $ 10.653 0.71 
13  Hexyl acetate  10.803 0.65 
14 (+)-4-Carene * 10.653 0.71 
15 D-Limonene 11.435 2.24 
16 .beta.-Phellandrene 11.496 6.12 
17 Eucalyptol 11.554 1.45 
18  .beta.-trans-Ocimene 11.69 5.57 
19 .beta.-cis-Ocimene 12.087 3.55 
20  .gamma.-Terpinene 12.549 0.12 
21  Terpinolene  13.584 0.21 
22  .beta.-Linalool 14.169 27.55 
23 Octen-1-ol, acetate  14.441 0.72 
24 3-Octanol, acetate 14.907 0.07 
25 Camphor  15.994 0.11 
26 Lavandulol * 
(4-Hexen-1-ol, 5-methyl-2-(1-
methylethenyl)-, (R)- )  16.596 0.47 
27 Borneol 16.944 0.53 
28 n.i. 17.072 0.07 
29 Terpinen-4-ol 17.264 0.73 
30 2-Cyclohexen-1-one, 4-(1-methylethyl)-  17.506 0.46 
31  n-Hexyl butanoate  17.683 0.24 
32 .alpha.-Terpineol 17.819 1.13 
33 Nerol * 
(2,6-Octadien-1-ol, 3,7-dimethyl-, (Z)-) 18.91 0.12 
34 Benzaldehyde, 4-(1-methylethyl)- 19.607 0.11 
35 Linalool acetate 19.838 22.16 
36 Lavandulyl acetate * 
(4-Hexen-1-ol, 5-methyl-2-(1-
methylethenyl)-, acetate)  21.067 5.05 
37 n.i. 23.74 0.31 
38 n.i. 24.429 0.52 
39 Caryophyllene 25.91 5.45 
40 alpha.-Bergamotene* 26.339 0.2 
41 .beta.-Farnesene * 26.967 5.57 
42 .alpha.-Caryophyllene 27.12 0.1 
43  Germacrene D* 27.967 1.33 
44 gamma.-Muurolene* 29.004 0.26 
n.i. = not identified 
 * = tentative of identification 
2. The antibacterial activity of the essential oil (Tabel 2) 
Table 2 shows that the volatile oil obtained from the lavander Sevstopolis variety, has 
antimicrobial activity againts the bacteria: Escherichia coli, Staphylococcus aureus, Salmonella 
enteritidis, Pseudomonas Aeruginosa and Proteus mirabilis. 
Table 2 
Antibacterial activity of lavender essential oil (MIC μL EO/mL) gentamicin (MIC, μg/mL) by broth 
microdilution testing 
Samples 
Escherichia 
coli ATCC 
25922 
Staphylococcus 
aureus 
ATCC 25923 
Salmonella 
enteritidis 
ATCC 13076 
Pseudomonas 
aeruginosa 
ATCC 10145 
Proteus 
mirabilis 
ATCC 43071 
Lavender 4.24 10.80 10.80 5.14. 10.80 
Gentamicin 0.04  0.15 0.09 0.20 2.2 
Each value is the mean of three independent measurements. 
 
Conclusions 
 
 1. The main components of the Sevstopolis lavander oil are linalool (27.55%) and linalyl 
acetate (22.16%). 
 2. The volatile oil obtained from the lavander Sevstopolis variety, has antimicrobial activity 
againts the bacteria: Escherichia coli, Staphylococcus aureus, Salmonella enteritidis, Pseudomonas 
Aeruginosa and Proteus mirabilis. 
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